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PERIODIC SOLUTIONS OF NONLINEAR WAVE EQUATIONS
We seek nontrivial solutions of (1), (2) which are T-periodic (in t). By "nontrivial" we mean that h(u(x, t)) ? 0 on a set (x, t) of positive measure; in particular, u(x, t) ? 0 on that set.
In Section 1 we prove the following THEOREM 1. There exists To > 0 such that for every T : To, with T/7r rational, Problem (1), (2) admits a nontrivial T-periodic (weak) solution u E Lw. In Section 2 we discuss a comparable result for Hamiltonian systems. Our investigation has been stimulated by the results of [3] (Section 4). Our technique relies on a duality device used in [6] for Hamiltonian systems and subsequently in [5] for the wave equation.
We thank P. Rabinowitz for helpful discussions.
Proof of Theorem 1. The proof is divided into five steps.
Step 1
Generalities about Au = ut -uxx Step 2
Determination of To.
Step 3 Existence of a nontrivial solution for
Au + h(u) + cu = 0 (c > 0 small).
Step 4 Estimates.
Step 5
Passage to the limit as c -0.
Step 1 
K is a compact self-adjoint operator in R(A).
Step 2 
2Ep(t) + -? [g(-C + p(t) -p(t -2x)) -g(C + p(t + 2x) -p(t))]dx c 0. 7 o
We conclude as in [2] that I IPI I L? < C.
Step 
